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Objective: A systematic review of the literature was
undertaken to assess the methodological quality of existing
quality indicators (QIs) for the emergency department
(ED) care of older persons.
Methods: MEDLINE, CINAHL, EMBASE and grey
literature were searched. Articles were included if they
addressed ED care of persons aged ≥65 years and defined
a QI amenable to influence by ED providers. The
methodological quality of QIs was assessed using relevant
items from the Appraisal of Indicators through Research
and Evaluation and the QUALIFY tools.
Results: Sixty-one articles were included in the review,
with identification of 50 QIs meeting predefined inclusion
criteria. Thirty-six of fifty ED QIs for older persons were
process indicators. The appraisal instruments’ total ratings
ranged from 39 to 67%, with only 18 QIs scoring 50% or
more for all five domains.
Conclusion: There is a need for a balanced, methodologically
robust set of QIs for care of older persons in the ED.
Policy Impact: Available published quality indicators
(QIs) for care of older people in the ED are not
comprehensive and have significant deficiencies in their
formulation and their anticipated performance and
psychometric properties. A comprehensive set of QIs is
needed for the care of older people in ED to facilitate
robust performance measurement.
Key words: emergency medical services, geriatrics, health-
care, quality indicators.
Introduction
In the context of rapid ageing of populations of industri-
alised nations, presentations of older persons to emergency
departments (EDs) are projected to markedly increase
[1,2]. With their high complexity and high acuity presenta-
tions, older persons have been identified as a vulnerable
population in EDs, with inferior clinical outcomes after
discharge [3–5] and higher rates of missed diagnoses and
medication errors [6–9] compared to younger persons.
Delivery of high quality care to older people has been asso-
ciated with improved survival and health outcomes [10].
Therefore, it is timely to review existing quality indicators
(QIs) for the care of older people in the ED.
Quality indicators allow levels of performance to be deter-
mined and, as part of a quality management system, provide
the opportunity for benchmarking and improved care deliv-
ery [11]. To be considered valid, QIs should be [11–13]:
1 Specific and defined, with face and content validity.
2 Clinically meaningful, with highest-level evidence link-
ing them to the desired outcome.
3 Able to demonstrate variation among sites.
4 Amenable to improvement by the service provider.
5 Developed from reliable and efficient measurements.
This systematic review of scientific and grey literature was
undertaken to address three key aims, namely to:
1 Identify existing QIs for ED care of older persons.
2 Map the domains of existing indicators utilising a
methodology described by Alessandrini and colleagues
[14] combining the frameworks of the Institute of Medi-
cine [15], Donabedian [16] and disease specificity to
allow an assessment of the balance of existing indicators.
3 Critically evaluate the methodological quality of existing
QIs for ED care of older persons.
Methods
Search strategy
A systematic review of the scientific literature was undertaken
in July 2014 utilising PRISMA guidelines. It included peer-
reviewed literature, Web-based literature and websites of
organisations and societies pertaining to geriatric emergency
medicine and quality improvement. Three electronic databases
were searched: MEDLINE (1950-), CINAHL (1982-) and
EMBASE (1988-). The following search terms were utilised:
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• (exp Emergency service, hospital OR emergency depart-
ment OR emergency room) AND.
• (exp aged OR elderly OR exp frail elderly) AND.
• (exp QIs, health care OR exp Quality assurance, health
care OR exp clinical audit).
To increase the yield of the search, the grey literature and
select emergency and quality improvement journals were
searched. Websites reviewed were those informed by a pre-
vious study of ED paediatric QIs [14] and those of specific
geriatric and emergency medicine organisations. Websites
assessed for relevant QIs included the following:
1 The Joint Commission.
2 Agency for Healthcare Research and Quality.
3 Hospital Quality Alliance.
4 National Quality Measures Clearinghouse.
5 RAND.
6 Healthcare Effectiveness Data and Information Set.
7 Physician Quality Reporting Initiative.
8 National Quality Forum.
9 National Committee for Quality Assurance.
10 Ambulatory Care Quality Alliance.
11 Center for Health Care Strategies.
12 National Academy for State Health Policy.
13 Institute for Healthcare Improvement.
14 American College of Emergency Physicians.
15 Academy of Geriatric Emergency Medicine.
16 Portal of geriatric online education.
17 American Geriatrics Society.
18 Australian and New Zealand Society for Geriatric
Medicine.
19 Australasian College for Emergency Medicine.
20 Institute for Clinical Evaluative Sciences.
21 College of Emergency Medicine (UK).
22 Australian Council on Healthcare Standards.
Eligibility criteria
Articles were delimited to those related to humans, and dupli-
cates were removed (see Figure 1). Titles, and then abstracts,
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Figure 1: Modified PRISMA flow diagram of literature search.
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were screened for relevance, and for those found relevant,
full-text articles were reviewed. Reference lists for included
full-text articles were hand-searched for additional QIs.
To be included in the final QI set, each QI had to reach
the following explicit criteria:
1 Definition of the QI provided.
2 Quality indicators related to the care of older persons
(defined as those aged 65 years or over).
3 Quality indicators specifically developed for ED use or
published evidence exists of utilisation of the QI in the
ED setting.
4 Quality indicators amenable to influence by the ED
team, either by changes to ED provider assessment or
management or by changes to ED systems of care.
Data collection process
Two authors (EB and MMK) independently screened all
titles, abstracts and full-text articles, excluding articles at
each stage by applying the above inclusion criteria. At each
stage, the authors resolved disagreement using a consensus
process. The included indicators were mapped, combining
the frameworks of the Institute of Medicine [15], Donabe-
dian [16] and disease specificity [14]. The Institute of Med-
icine described six domains of quality of care including
timeliness, effectiveness, efficiency, safety, patient-centred-
ness and equity [15]. Quality indicators may encompass
more than one of these domains and were assessed accord-
ingly. Donabedian described QIs in relation to structures,
processes and outcomes of care [16]. Structures, in this
sense, may include the policy and physical environment of
the ED. Processes are the steps in care that contribute to
the ultimate patient outcome. Finally, the QIs were
assessed using a methodology described by Alessandrini
and colleagues [14] as to whether they were general (able
to be applied to all older persons presenting to ED); dis-
ease-specific (applicable only to older persons with a speci-
fic condition); or cross-cutting (applicable to some older
persons presenting to ED but not specific to a single condi-
tion).
Available tools for assessment of methodological quality of
QIs were evaluated. Although the Appraisal of Indicators
through Research and Evaluation (AIRE) tool has been val-
idated and utilised in the prior peer-reviewed literature
[17,18], it was determined that a number of important ele-
ments were not considered by this tool. In particular, the
AIRE tool did not rate QIs on the:
1 Consideration of the potential risks or disbenefits of QIs,
this being particularly relevant in the ED setting where pro-
cess measures predominate, as exemplified by recent analy-
ses of time-based targets for ED episodes of care [19].
2 Discriminative power of the QI, which may lead to invest-
ment in QIs that suffer from floor or ceiling effects or do
not demonstrate variance in performance by sites [20].
3 Ability for QI expression to be influenced by the target
providers.
4 Availability of data required for the QI, and ability to
verify correctness and completeness of data.
5 Consideration of barriers to implementation, particularly
given the high service demands of the ED environment.
Therefore, it was elected to independently classify and criti-
cally assess QIs using evaluation items selected from two
tools, namely the AIRE tool [21] and a modification of the
QUALIFY tool developed by the Bundes Gesch€afts Stelle
Qualit€ats Sicherung [22]. The items of the final tool are
detailed in Table 1.
Table 1: Quality indicator (QI) evaluation items [17,21,22]
Category Source Item
Purpose,
relevance
and
organisational
context
AIRE Purpose of the indicator is described
clearly
AIRE Criteria for selecting the topic of the
indicator are described in detail
QUALIFY Importance of the quality characteristic for
patients and health-care system
QUALIFY Attention to potential risks/side effects
Stakeholder
involvement
AIRE The panel developing QI includes
representatives from relevant
professional organisations
AIRE With respect to the purpose of indicator,
all relevant key stakeholders have been
involved in the development process
AIRE QI has been formally endorsed by relevant
organisations
Scientific
evidence
AIRE Systematic methods used to search for
scientific evidence
AIRE QI is based on recommendations from an
evidence-based guideline
AIRE Supporting evidence has been critically
appraised
Specifications AIRE and
QUALIFY
Indicator items unambiguously defined
AIRE Target patient population defined clearly
AIRE and
QUALIFY
Strategy for risk adjustment considered
and described
AIRE and
QUALIFY
Indicator measures what it is intended to
measure (validity)
QUALIFY Indicator measures accurately and
consistently (reliability)
QUALIFY Indicator has sufficient discriminative
power
QUALIFY Sensitivity
QUALIFY Specificity
AIRE Indicator has been piloted in practice
AIRE Specific instructions for presenting and
interpreting indicator results are
provided
Feasibility QUALIFY Results are understandable and
interpretable to intended audience
QUALIFY Indicator can be influenced by care
providers
QUALIFY Data availability
AIRE and
QUALIFY
Data collection effort
QUALIFY Barriers for implementation considered
QUALIFY Correctness of data can be verified
QUALIFY Completeness of data can be verified
AIRE, Appraisal of Indicators through Research and Evaluation.
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The critical appraisal of QIs using the evaluation tool
was conducted by two authors (EB and MMK). Prior to
undertaking the appraisal, term definitions were agreed
upon to improve consistency of approach. Each QI was
rated by each author independently against items within
each of the five domains of the evaluation tool, with each
item being scored on a 4-point scale where 1 represented
‘strongly disagree’ and 4 ‘strongly agree’, as described in
the methodology for the AIRE tool [21]. The domain
scores were then determined by adding the scores of indi-
vidual items in each domain, with the result being
expressed as a percentage of the maximum potential score
for that domain [18] and as a percentage of the maxi-
mum potential score overall. For example, for each QI
for the scientific evidence domain, each of the three items
within this domain (systematic methods used to search for
scientific evidence, QI is based on recommendations from
an evidence-based guideline, and supporting evidence has
been critically appraised) was scored independently by
each reviewer on a 4-point scale. Variance in scoring
between agree and disagree categories was resolved using
a consensus approach. The domain score was determined
by adding the scores of individual items in each domain,
with the result expressed as a percentage of the total
maximum 24 points for this domain (maximum 12 points
for each reviewer).
Results
Search results
A total of 15 476 articles were identified through database
search, with 54 additional records identified through grey
literature and hand searches (see Figure 1).
Following removal of duplicates, 14 654 titles were
screened, with 8649 articles excluded after screening at title
level, with a further 5556 excluded after reading the
abstracts. The remaining 449 articles were reviewed at full-
text level. From the 61 included articles, 171 QIs were iden-
tified, of which 50 QIs met the predefined inclusion criteria.
Of the QIs excluded, the reasons for exclusion included the
following:
• Lack of an explicit definition of the QI in seven
instances.
• Not developed for or have published evidence of utilisa-
tion in the ED setting, and/or not specific to older people
in 107 QIs; there were numerous indicators for conditions
commonly seen in older people such as chronic obstructive
airways disease and cerebrovascular accidents; however,
the broader age distribution of these conditions and sug-
gested target populations of the QI precluded concordance
with the inclusion criteria of this review.
• Inability of ED provider to influence QI expression in
eighteen QIs – of interest, this included five QIs endorsed
by the Society of Academic Emergency Medicine as geri-
atric emergency medicine indicators [23].
• Eleven of the above QIs had both inability of the ED
provider to influence QI expression and were not devel-
oped for or utilised in the ED setting and/or not specific
to older people.
A summary of characteristics of articles and sources from
which the QIs were derived is outlined in Table 2.
Domains of existing QIs
Table 3 summarises the identified QIs and the results of
the mapping against the frameworks of the Institute of
Medicine [15], Donabedian [16] and disease specificity
[14]. The majority of ED QIs for older people (36/50)
were process indicators, with eight outcome QIs and six
structure QIs. Sixteen of the total 50 QIs were classified
as general or applicable to all older persons presenting
to ED, with four being disease-specific and 30 being
cross-cutting. The diagnostic categories identified to have
disease-specific QIs particular to older people were frac-
tured neck of femur, osteoarthritis and benign prostatic
hypertrophy.
Methodological appraisal of QIs
The QIs were critically appraised, with the results of the
appraisal summarised in Table 4.
The appraisal instruments’ total ratings ranged from 39.4
to 67% and 18/50 QIs scored 50% or more for all five
domains.
For the purpose, relevance and organisational context
domain, 48/50 QIs scored 50% or more. The two QIs
that did not score 50% both scored poorly across all
items within the domain. Ninety-six per cent (48/50) of
the QIs were assessed as capturing a quality characteris-
tic that would be of potential importance for patients
and health-care systems. No QIs were reported with
strategies to minimise potential risks or negative impacts
of the QIs.
In the stakeholder involvement domain, 49/50 QIs scored
50% or more. The majority of included QIs were devel-
oped with panels, with 44% (22/50) including representa-
tives from relevant professional organisations. However, in
84% of these QIs key stakeholders relevant to the QI were
not involved at any stage of the described development
process. Despite this, 54% (27/50) of the QIs were for-
mally endorsed by relevant organisations.
In the scientific evidence domain, 37/50 QIs scored 50% or
more. However, 30/50 QIs were reported without reference
to a systematic review of available scientific evidence in the
QI development. Additionally, a critical appraisal of the lit-
erature accompanied the reporting of QIs in only 8% (4/50)
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of instances, with no QIs reported with associated levels of
evidence underpinning their selection.
In the specifications domain, 27/50 QIs reached a score of
50% or more. Only two QIs had indicator items unam-
biguously defined. The absence of data definitions impacted
the scoring for validity, reliability and discriminative
power. The target population of included QIs was reported
in 68% of QIs. Test–retest and inter-rater reliability were
reported in no QIs. Additionally, none of the 50 indicators
(including the eight outcome indicators) had a strategy for
risk adjustment outlined. Only 13 of 50 indicators (26%)
were reported with pilot data to assess their field perfor-
mance, but even in these, the analysis of pilot data was
limited.
In the feasibility domain, 34/50 indicators scored 50% or
more. Barriers to implementation were discussed in only
five of the QIs, with only 11 QIs considering efforts needed
for data collection.
Discussion
This critical review of the properties of the existing QIs
has revealed significant deficiencies in the QIs that cur-
rently exist to assess the quality of ED care of older people.
In particular, the lack of unambiguous data definitions for
QI elements would call into question the reliability and
potential validity of these QIs. In addition, the reliance of
many of the QIs on chart audit has significant implications
for feasibility of these QIs, in terms of associated cost of
data collection. Exclusive use of chart audit may also
underestimate the quality of care delivery, as documenta-
tion may not reflect all care delivered. A number of QIs,
most notably those developed by assessing care of vulner-
able elderly (ACOVE) investigators, require a prospective
element to data collection (e.g. VES-13) to allow identifica-
tion of included older people, as ED care providers do not
routinely collect these data [43]. This is a further threat to
their likely feasibility. However, EDs committed to quality
improvement could choose to align their current assessment
tools to maximise ability to improve (and measure) quality,
with resultant incorporation of quality measurement into
routine data collection processes.
The majority of the QIs for ED care of older people
reported in the literature fall into the Donabedian category
of process indicators. There is much debate in the literature
about the comparative value of process and outcome indi-
cators [44–46]. Process indicators have the following
advantages over outcome indicators [45]:
1 Higher sensitivity to differences in quality of care, requir-
ing a smaller sample size to demonstrate discrimination
between sites.
2 As direct measures of quality, they are easier for target
audiences to interpret, compared to outcome QIsTa
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which are often indirect measures requiring risk adjust-
ment.
However, the ability of improvement in process measures
to positively impact outcomes is contingent on there being
a demonstrated link between the process and the patient
outcome [46,47]. Additionally, process indicators are
highly susceptible to ceiling effects, as changes to process
may rapidly address prior deficits in care.
Furthermore, data items required for process measures
most often require chart abstraction [45]. In comparison,
institutions most often routinely collect data items
required for outcome measures (albeit the risk adjustment
methodology may require clinical data items available
only from chart abstraction). Adoption of electronic med-
ical record systems that integrate with quality and
administrative data requirements remains limited in EDs
[48]. Therefore, chart abstraction remains both costly
and time-intensive and as such represents a significant
barrier to feasibility of quality measurement in the ED
environment. However, this is a rapidly evolving field,
and one where these barriers may be dissolved in the
short term.
It is noted that the Institute of Medicine (IOM) domain of
equity is not represented at all by existing QIs. Consistent
with the mandate of the Madrid action plan on ageing [49],
this may be simply achieved by reporting of age-disaggre-
gated data, utilising existing ED QIs for these domains.
Limitations of ED QIs for older persons that have been
identified are likely due to suboptimal development
methodology, but these QIs are potentially amenable to
improvement guided by field-testing and subsequent refine-
ment. Gold standard methodology for development of QIs
would encompass risk minimisation to ensure that limita-
tions, such as those found in this review, are avoided.
Brand et al. [50] have described a methodology for QI
development, which represents a new paradigm in the pro-
cess of QI development. The methodology involves initial
review of the scientific literature with subsequent face-to-
face meeting of an expert panel on which all significant
stakeholder groups including a QI methodology expert are
represented. This initial meeting adopts an inclusive
approach, developing potential QIs guided by results of the
literature review. The candidate QIs are then field-tested to
assess their:
1 Prevalence of triggering to examine for floor/ceiling
effects.
2 Ability to demonstrate variance between sites.
3 Feasibility of collection.
4 Reliability of proposed data source as compared to
prospective data collection.
5 Inter-rater reliability.Ta
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Following the field-testing, results are analysed for each can-
didate QI performance and these results are taken to the
expert panel, for discussion. The field-testing results high-
light where the variation in quality exists between sites, and
between steps in a performance of a process. Each QI is
reviewed and any modifications suggested by the panel are
considered. A full set of potential QIs are then taken to two
rounds of anonymous voting by the panel, with a telecon-
ference between rounds. This is followed by assembly of
sufficiently large data sets to allow development and valida-
tion of risk adjustment processes. With increasing pressures
on EDs to measure and improve quality, it is essential that
this be performed using robust, field-tested QIs.
Ideally, ED quality of care for older persons would be
assessed by a balanced set of indicators, encompassing all
Donabedian domains of structure, process and outcomes.
Additionally, existing ED QIs should be reported in age-
disaggregated format to ensure that there is equity of qual-
ity delivery across age groups. This IOM domain was
under-represented in the current ED QIs.
Limitations
This review was undertaken to assess QIs specifically for
care of older people in ED, and as such, inevitably there
will be QIs applicable to the care of older people in ED,
but not specific to them, that have failed to meet our inclu-
sion criteria. A number of the QIs not developed for, nor
validated in ED, and therefore not included in the critical
analysis, had apparent face validity in the ED context of
elder care and merit further study. In addition, the classifi-
cation system utilised in this review is subject to potential
reviewer biases – this could be addressed by involving addi-
tional reviewers to classify the QIs with discrepancies
between their classifications being resolved by consensus
methods. The paucity of field-testing and reported perfor-
mance of the QIs examined meant that the critical analysis
was also reliant on anticipated performance rather than
actual performance, which again may have resulted in mis-
classification of performance markers for QIs.
Conclusion
There is a growing interest in improving the quality of care
of older people in ED. The available published QIs for care
of older people in the ED are not comprehensive in their
attention to Donabedian or IOM domains. In addition,
there are significant deficiencies in both their formulation
and their resultant anticipated performance and psychomet-
ric properties. A need exists for a comprehensive set of QIs
for care of older people in ED that allows robust measure-
ment of performance to optimise quality measurement and
hence performance improvement potential.
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